All of the artificial membranes in industrial use, such as a reverse-osmosis membrane, dialysis membrane, ultrafiltration membrane, microfiltration membrane and gas separation membrane, also have therapeutic applications.
BLOOD PURIFICATION
Almost all of the artificial membranes now in industrial use also have therapeutic applications. As shown in Table 1 , reverse-osmosis membranes are used for the purification of water used to prepare dialysate; dialysis membranes are used in artificial kidneys; ultrafiltration membranes are used for the preparation of injectable water, filtration of blood, and separation of plasma components; microfiltration membranes are used for plasma separation; and gas separation membranes are used for artificial lungs and oxygen enrichment [1] .
Since artificial kidneys make use of the simple physicochemical principle of dialysis to purify the blood of patients with kidney failure, the process is known as hemodialysis. A refinement of the concept of dialysis, in which the patient is treated by excreting the pathogens that have accumulated due to disease, is known as blood purification. Table 2 shows the characteristics of various techniques of blood purification and the equipment required [2] . Techniques of blood purification that use artificial membranes include hemodialysis (HD), hemodiafiltration (HDF), hemofiltration (HF), plasma exchange (PE, comprising plasma separation and plasma component separation). Biological membranes are used for peritoneal dialysis (PD), and adsorbents are used for hemoadsorption (HA) and plasma adsorption (PA). Clearance, which is the fractional reduction in the blood concentration of a waste product multiplied by the blood flow rate through the dialyzer, is a term used to signify that portion of the blood supplied to a dialyzer, filtration device, kidneys or other blood purification mechanisms from which solutes have been eliminated, and it is an important parameter representing the solute removal performance of blood purification equipment. Figure 1 shows the molecular weight dependence of clearance for hemodiafiltration (HDF), hemodialysis (HD), hemofiltration (HF) and human kidneys [1] .
